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From: Commanding General, Third Marine Aircraft Wing
To: Files

Subj: COMMAND INVESTIGATION INTO THE FACTS AND CIRCUMSTANCES
SURROUNDING THE MARINE MEDIUM TILTROTOR SQUADRON 163
(VMM-163) CLASS A AVIATION MISHAP ON 26 AUGUST 2013

1. Having carefully reviewed the subject investigation, the
findings of fact, opinions, and recommendations, as modified,

are approved,

2. Per reference (a), the Office of the Staff Judge Advocate
will retain a copy of this investigation for a period of two
years.

. W. BUSBY
Copy to:
AC/S, ALD
DOSS
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dE€cf 21 Nov 13

ltr 5800

SECOND ENDORSEMENT on

From: [SEINICIRIFaHE Marine Aircraft Group 16
To: Commanding General, 3d Marine Aircraft Wing

Subj: ENDORSEMENT OF THE COMMAND INVESTIGATION INTO THE FACTS
AND CIRCUMSTANCES SURROUNDING THE MARINE MFEDIUM TILTRCOROR
SQUADRON 163 CLASS A AVIATION MISHAP ON 26 AUGUST 2013

1. I have reviewed this investigation at length and concur with
the findings of facts and opinions. The effects of sand and
dust on the MV-22's engines has been identified as long term
degradation over time, and is a matter of historical and
operational record. To the extent records research allows and
with consideration of common practices among experienced Mv-22
aircrew, the rate of engine degradation that occurred in this
event has not been seen or identified in the past. The
distinguishing characteristic of this event is the extended
amount of time the crew spent hovering in RVL conditiomns. It
should be noted that this crew did not violate any regulations
or procedures.

2. Therefore, I modify recommendation #2 with specific guidance
as follows: All MAG-16 MV-22 crews will conduct RVL approaches
in a deliberate manner as specified in NTTP 3-22,3-MV-22
published procedures; specifically, if crews are unable to
maintain approach parameters, desire to change RVL procedures
from mamnual to any form of automation assist, or fail to
stabilize and land the aircraft once in a hover for more than 20
seconds, then a waveoff shall be executed.

3. This report and all supporting enclosures will be maintained
by the Marine Aircraft Group 14JEHEl '
at commercial g
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21 Nov 13
From: [HEEIGNEGE] Marine Medium Tiltrotor Squadron 163
To: Commanding Ceneral, 3rd Marine Aircraft Wing
Via: b{3), b{e), b(/}C|) Marine Aircraft Group 16

Subj: ENDORSEMENT OF THE COMMAND INVESTIGATION INTC THE FACTS AND
CTRCUMSTANCES SURRCUNDING THE MARINE MEDIUM TILTROTOR SQUADRON
163 (VMM-163} CLASS A AVIATICN MISHAP ON 26 AUGUST 2013

1. The MV-22 provides capabilities that allow pilots to reduce drift
in a complete browngut, enabling our crews to overcome the reduced
vigikbility this aircraft generates in an unprepared LZ. Flight
contrcl systems and hover page symbology give us confidence to delay a
waveoff while we attempt to stabilize in a manually controlled hover
or wait for the aircraft to couple to a hover. However, it is now
evident that this extended time in the dirt can lead to catastrophic
events.

2. The significant difference between this mishap and the thousands
of succegsfully flown RVLs the MV-22 community has executed in the
past is the substantial amount of time spent in the brownout
environment without a prolonged interval of flight in airplane mode
through clear air. The excessive time spent in a brownout environment
(at least 5 minutes and 50 seconds below 50 feet during the flight,
and a continuous 2 minutes and 33 seconds during the last approach to
LZ Blackrock) directly contributed to the resultant engine surge that
caused the in-flight engine shutdown. Unfortunately, there ie a lack
of guidance in hover time limitations and engine vulnerabilities of
the Mv-22, items that should be addressed in a community wide
directive such as the NATOPS. Due to the absence of requisite
training and/or reference publications, the mishap aircrew lacked the
necessary knowledge to anticipate and detect the rapid engine
degradation experienced in the last minute of this flight.

3. I approve all findings of fact and concur with all opinions and
recommendations of the report. I recommend expanding recommendaticn
#2 to include the development of a NATOPS section that addresses
engine performance and limitations during RVLs. Additionally, I
recommend that, until a material sclution is adopted to help preserve
engine power and/or notify pilots of an unsafe degradation in engine
performance, squadrons should adopt TTPs that limit prolonged exposure
to RVL contaminants and regquire waveoffs when excessive time is spent
in the dirt during a single RVL approach.

4. BSafely landing in an RVL environment is part of the basic blocking
and tackling of the MV-22 community. However, this skill ig also



Subj: ENDORSEMENT OF THE COMMAND INVESTIGATION INTO THE FACTS AND
CIRCUMSTANCES SURROUNDING THE MARINE MEDIUM TILTRCTCR SQUADRON
163 (VMM-163) CLASS A AVIATION MISHAP ON 26 AUGUST 2013

where I see the highest level of risk. This squadron has had two
mishaps in the last 7 months. Both were RVL related, and both were
flown by very experienced and well trained aircraft commanders. The
first was a Class C that involved an zircraft that landed on a tree
during WTI; the seccnd is the one that I am endorsing now. We cannot
deny assault support to the Marines that depend on us because of our
unwillingness to train to, and execute landings in brownout LZs,.
However, we must be good stewards of ocur resources and deliberately
manage the training of this skill set. While we wait for the formal
requirements process and funding to procure material solutions to help
prevent this type of mishap, we must understand the challenges
inherent in RVLs and continue to train to this capability, managing
the risks with crew composition, LZ selection, and training frequency.

5. This report and all supporting enclosures will be maintained by
the vMM-163 [JEI ‘ contact is [EN
0(3), bf ] N




From:
To:

Subij:
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Encl:

UNITED STATES MARINE CORPS
MARINE MEDIUM TILTROTOR SQUADRON 163
MARME AIRCRAFT GROUP 18
MCAS MIRAMAR
PO BOX 462117
SAN DIEGO, CA 921452117

IN REPLY REFER TO:

5800
5-3 /B8
20 Nov 13
b(3). b{B). b(7)(J) HENECAEE®, 7532 USMC
b(3). b(6), b{7KE) Marine Medium Tiltrotor Sguadron 163

COMMAND INVESTIGATION INTO THE FACTS AND CIRCUMSTANCES
SURROUNDING THE MARINE MEDIUM TILTROTOR SQUADRON 163
(VMM-163) CLASS A AVIATION MISHAP ON 26 AUGUST 2013

{a) JAGINST 5800.7E

(b} OPNAV 3750.6R

(¢} NATOPS Flight Manual Navy Model MV-22B/C Tiltrotor
(d) OPNAVINST 3710.7U

(1) Convening Order of 28 August 2013

(2) Extenegion Letter dated 25 September 2013

(3) Marine Medium Tiltrotor Squadron 163 Flight Schedule
dated 26 August 2013

{4) Consultation Report on Contributor Material dated
3 September 2013 ({(Medical Toxicological Report)

(5) Mishap Report dated 26 August 2013

{(6) Power Point mishap photos taken on 28 August 2013

{7) Copy of VMM-163 Mishap Binder checklist Step 17
“Reqguest Weather Conditions”

(8} Copy of Designation as a Naval Aviator letter dated
08 June 2007 from NGOG NATOPS
Qualification Jacket

(9) Copies of USIEIORIIIe) MSHARP Flight Summaries

(10) Copy of current NATOPS Evaluation (OPNAV 3710/7 Rev
4-90) dated 16 October 2012 from ESIECHERIEL
NATOPS Qualification Jacket

(11) Copy of current NATOPS Instrument Rating (OPNAV

3710/2 Rev 1-74) dated 25 October 2012 from ZE

MORIONIWION NATOPS Qualification Jacket

(12) Copy of Current Clearance Notice (Aeromedical) from

7HC NATOPS Qualification Jacket dated

b(3), b{G), b(7HC|}
11 June 2013
{13) Copy of Flight Personnel Designation Record (Section

ITa) from [HEINUCINITAIE) NATOPS Qualification
Jacket

(14} Copy of Mission Qualification Record (Section
IIB) from [HESRGINTSHY NATOPS Qualification

Jacket
(15) Copy of Mishap/Flight Violation Record {Section IVR)
From [EMEGCSTI] NATOPS Qualification Jacket




Subj:

COMMAND INV_.STIGATION INTO THE FACTS Ah. CIRCUMSTANCES
SURROUNDING THE MARINE MEDIUM TILTROTOR SQUADRON 163
(VMM-163) CLASS A AVIATION MISHAP ON 26 AUGUST 2013

{16) Copy of Designation asg a Naval Aviator letter dated
28 September 2012 from GEIECIRIEPICI
NATOPS Qualification Jacket

(17} Copies of HEEGCEGNE MSHARP Flight
Summaries

(18) Copy of curxent NATOPS Evaluation (OPNAV 3710/7 Rev
4-90) dated 08 March 2013 from SEINEGINIEgIE)

IRIEE Bl A TOPS Qualification Jacket
(19) Copy of current NATOPS Instrument Rating (OPNAV
3710/2 Rev 1-74) dated 15 February 2013 from [HEIS

b(3). b(B). b(7}CG) NATOPS Qualification Jacket
(20) Copy of Current Clearance Notice (Aeromedical) from
b(3), b{6). b{7Xd) NATOPS Qualification Jacket
{21) Copy of Flight Personrel Designation Record (Section

IIA) from EEINHGIRNE NATOPS
Qualification Jacket

{22) Copy of Misgsion Qualificaticon Record (Section
I18) from RNEEIEGEIGIEY NATOPS
Qualification Jacket

(23) Copy of Mishap/Flight Violation Record (Section IVB)
From [HEIRSGNTGIeY NATOPS Qualification
Jacket

(24) Copy of Acceptarce of Designations letter for S

? dat&d 9 April 2012
"""" ' MSHARP Flight

(28)

Summaries
(26) Copy of current NATOPS Evaluation {OPNAV 3710/7 Rev

I, b6}, bfﬁf.

4-90) dated 09 July 2013 frong
NATOPS Qualification Jacket
(27) Copy of Current Clearance Notice (Aeromedical)} from
b(3), b6}, b{/KT) " NATOPS Qualification Jacket
dated 11 December 2012
(28) Copy of Flight Personnel Desicmation Record (Section

ITA) from [HEEEIENTGICH ! NATOPS Qualification
Jacket

(29) Copy of Mission Qualification Record (Section
IIB) from SEINNGCIREIe] * NATOPS Qualification

Jacket

(30) of Mlshap/Fl1ght Vlolatlon Record frong

(31) of Acceptance of D351gnat10ns letter for BHEf

{32) * MSHARP Flight

CoPies of
Summaries
(33) Copy of current NATOPS Evaluation (OPNAV 3710/7 Rev
4-90) dated 20 August 2012 from [GE)NICHESTRIe)

CTRORIEE NATOPS Qualification Jacket

2



Subj:

COMMAND INV_STIGATION INTC THE FACTS Al CIRCUMSTANCES
SURROUNDING THE CLASS “A* MISHAP INVOLVING A MV-22B AT
CREECH AIR FORCE BASE, NEVADA ON 26 AUGUST 2013

(34)

(35)

(36)

(37)

{38)
(39)
(40)
(41)
(42)
(43)
(44)
(45)

(46)

(47}

(48}

{49)

(50)

{51)

(52)

{53)

(54)

Copy of Current Clearance Notice (Aeromedical) from

b(3), b(6), b(7)J) * NATOPS Qualification

Jacket dated 15 July 2013

Copy of Flight Personnel Designation Record (Section

I1A) frowm HEINECNIEEY ' NATOPS

Qualification Jacket

Copy of Migsion Qualification Record (Section

11B) from NENEOEEUIE NATOPS

Qualification Jacket with Low Light Level

Designation letter dated 11 April 2013

Copy of Mishap/Flight Viclation Record (8ection IIB)
h{3}, b(B), b{7)(C) ' Aviators Flight

NALCOMIS OMA Automated Aircraft Discrepancy Book
screen copies from 26 August 2013

Open Aircraft Discrepancy Book (ADB) Work Orders
b{3), b(6), b( )

(7)(C) B -totcment
b{7] B ctatement

! statement
‘ ' statement
Copy of Google Maps route from the Aliante Hotel to
Creech Air Force Base
Joint Mission Planning System (JMPS) screen shot
(satellite imagery} of Event 3142 route
Rolls-~Royce glides provided 16 October 2013 for
Aircraft 168241 Surge and In-Flight Shut-Down Event
(August 2013)
Draft Visualization, MV-22 BUNO 168241 created by
, NAVAIR Assistant during September 2013
Structural Bvaluation of 2013 MV-22B Mishap Impact
Damage by SEINNGINMESHe} , AIR 4.3.3.3 Rotary Wing
Loads and Dynamics Technical Specialist
Air Traffic Control recocrdings from 26 August 2013
Investigating Officer’'s summary of interview with

D(3). b(B), b{7)(C) on 14 November 2013.
Standard Form 600 (EF), Chronclogical Reccrd of
Medical Care for HEINGIGNEEG dated

26 August 2013

Standard Form 600 (EF), Chrenological Record of
Medical Care for [FEINICINEERY
dated 26 August 2013
Standard Form 600 (EF), Chronological Record cf
Medical Care for HSINHONEVSIeY

dated 26 August 2013

Standard Form 600 (EF), Chronological Record of
Medical Care for [SSIMGEHRVIIeY

26 August 2013




Subj: COMMAND INV_LTIGATION INTO THE FACTS Al. CIRCUMSTANCES
SURROUNDING THE MARINE MEDIUM TILTROTOR SQUADRON 163
(VMM-163) CLASS A AVIATION MISHAP ON 26 AUGUST 2013

{(55) eI , PMA-275, email dated
20 November 2013

B(3). b(e). b{7)(d) ’
VMM-163 emaill dated 20 Novermber 2013

{586)

PRELIMINARY STATEMENT

1. Pursuant to enclosurezs (1)} and {2), I conducted a command
investigation into the circumstances surrounding the MV-22B
class “A” mishap that occurred on 26 August 2013.

2. This incident was simultaneously investigated by an Aviation
Mishap Board (AMB) led bySENEGIELE] Bl Varine
Aircraft Group 16, 3D MAW, IMEF, MCAS Miramar. Every effort was
made to ensure the “privileged” information cbtained by the AMB
was maintained properly and that the Command Investigation was
conducted parallel to, and separate from, the AMB's
investigation.

3. All documentary evidence included herein is either an
original, copy, or photc of the original documents. The AMB
possesses and maintaine the majority of the original documentary
evidence as well as the pertinent physical evidence.

b(3) lis the primary point of contact for the AMB.

4. BAll times in this report are based on the 24 hour clock, and
on Pacific Standard Time (PST).

5. Limited testimonial evidence describing the morning routines
of the aircrew on the day of the incident is provided in some
aircrews statements. Further details on mishap aircrew actions
prior to the mishap are not relevant based upon the
determination of cause for the mishap.

6. All reasonably available evidence was cocllected and each
directive of the Convening Authority has been met. During the

for 3D Marine Alrcraft Wing.

b(3), b{G). b(7)(C)




Subj: COMMAND INV.sSTIGATION INTC THE FACTS Ah. CIRCUMSTANCES
SURROUNDING THE CLASS “A” MISHAP INVOLVING A MV-22B AT
CREECH AIR FORCE BASE, NEVADA ON 26 AUGUST 2013

FINDINGS OF FACT

AIRCRAFT, PERSCONNEL, LANDING ZONE AND WEATHER INVOLVED

7. A Marine MV-22B aircraft, Bureau Number (BulNo) 168241, side
number 11, assigned to Marine Medium Tiltrotor Squadron 163, was
invelved in an aviation mishap at Creech Air Force Bage, Nevada.
[Encl (3), (5)]

8. The mishap aircraft was scheduled toe conduct an area
familiarization (Area FAM) and esection confined area landings
(SEC CALS). [Encl (3)]

9. The approving authority for the flight was EHERCINIEY
b(3). b(B), b(7){d] , VMM-1g3 [HEIRSIGINZ eI

[Encl {3)]

10. The mishap aircraft was scheduled to utilize confined area
landing zcones within Creech Air Force Base Tower’'s airspace.
[Encl (3)]

11. The mishap aircraft was flown by two pilots. The Tiltrotor
Aircraft Commander (TAC) was [SEINSGINIEIIIe] KAX XK
JEINN1SMC . The Co-pilot (T2P) was

b(3}. biB), b(7)(C)

UsMC. {Encl (3}]

12. The mishap alrcraft was crewed by two enlisted Crew Chiefs
(cc), [EIREHE T Did), bia), birie) UsMC, and [
B(3), b(6), b(7)}3} UsMC. [Bncl (3)]

13. VNone of the aircrew on the mishap aircraft sustained
injuries beyond minor bruises, scrapes and bloody noses as a
result of the mishap. [Encl (40-43}, {50), (51)]

14. None of the aircrew on the mishap aircraft tested positive
for any toxicological or alcchcolic substances. [Encl (4)]

15. The mishap occurred at approximately 1540L (2240Z) on 26
August 2013. [Bncl (5}]

16. The weather at 1530L was:

Temperature/Dew Point - 25C/14C

Wind direction and velocity - 110/1l4kts

Ceilings - Scattered at 15,000 feet and 19,000 feet
Visibility - 7 statute milesg

. Scattered thunderstorms

[Encl (5), (7)]

b an o w
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SURROUNDING THE MARINE MEDIUM TILTROTOR SQUADRON 163
(VMM-163) CLASS A AVIATION MISHAP ON 26 AUGUST 2013

17. The mishap occurred at Landing Zone (LZ)} Peanut located
approximately 1 mile northeast of Creech Air Force BRase
airfield. [Encl (5), (6}, (49)]

18. Landing Zones Blackrock and Peanut are relatively flat and
open consisting of fine dirt and sandy (desert like) soil with
scattered low scrub brush and some micro-terrain. [Encl (6),
{45), (48)]

PILOTS" AVIATION BACKGROUND, DESIGNATIONS AND QUALIFICATIONS

D3 ). b(G). b(7){(]) was designated a naval aviator on 08
June 2007, and had logged 1358.6 hours of total pilot time and
788.2 hours in the MV-22 prior to 26 August 2013. [Encl (8},
(9)]

D (3), D(5) b(7}((T) had logged 22.6 flight houres in the last
30 days, 70 flight hours in the last 60 days, 102.7 flight hours
in the last 90 days, and JENCCINIeY last flight in the

aircraft prior to the mishap was 22 August 2013. [Encl (9)]

21. JERECIRIe) had flown 288.5 flight hours since the
start of the 2012 fiscal year. He had met annual flight hours
per reference {d). [Encl (9)]

el (3 ). b{E). b(7)(C) held a current NATOPS and instrument
rating, and was current. in Crew Resource Management and
Emergency Egress training in the Mv-22. [Encl (10), (11)]

P D (3), b(6). b(7)(C) completed an annual flight physical on
11 June 2013, and was found physically qualified for flight
cperationg with ne waivers. [Encl (12)]

eI (5. b(5), b(7)(U) held the following designations as an
MV-22 pilot:

Tiltrotor Aircraft Commander (TAC)
Rasic Instructor Pilot

Functional Check Pilot

Section Leader

Division Leader

Low Altitude Terrain Instructoer
Air to Air Refuel Instructor

. Night Systems Instructor

[Encl (13), {14}]

U o 0 oe

25. GG had no previcus flight violations. [Encl
{15)]




Subj: COMMAND INV.sSTIGATION INTO THE FACTS Ahl. CIRCUMSTANCES
SURRQUNDING THE CLASS “A" MISHAP INVOLVING A MV-22B AT
CREECH AIR FORCE BASE, NEVADA ON 26 AUGUST 2013

26. [IENIEGN:RE was designated a naval aviator on 28
September 2012, and had logged 279.6 houre of total pilot time
and 67.8 hours in the MV-22 prior to 26 August 2013. [Encl (18),
{17)]

AV (3). b(6), b(7 )G} had logged 6.4 flight hours in the
last 30 daysg, 12.5 flight hours in the last 60 days. 26.2 flight
hours in the last 90 days, and ESIECIGHEIIIHG)

flight in the aircraft prior to the mishap was 21 August 2013.
[(Encl (17)]

28. [HSINEGEIGH had flown 63.6 flight hours since
the start of the 2013 fiscal year. He had met annual flight
hours per reference (d). [Encl (17)}

B0 (2), D(6). b(7)(F) held a current NATOPS and instrument

rating, and was current in Crew Resource Management and
Emergency Egress training in the MvV-22., [Encl (18), {19)]

TN (3 ). b(6} b(7)({) completed an annual flight physical
on 15 May 2013, and was found physically qualified for flight
operations with ne waivers. [Encl (20)]

IR (5. b(E). b(7)(U) held the designation of MV-22
Tiltrotor Second Pilet (TZPF). [Encl (21}, (22)]

- IO (3), B(6), b{7)(J] had no previous flight violatiomns.
[Encl (23}]

ENLISTED AIRCREW’'S AVIATION BACKGROUND AND QUALIFICATIONS

33. b{3), bi6}. b{7}d) was assigned as an MV-22 crewmember
with Marine Medium Tiltrotor Sgquadron 163 on 01 August 2012.
[Encl (24)]

LYWl ), b(G), b(7)(C] had logged 36.4 flight hours in the
last 30 days, 51.6 flight hours in the last 60 days, 63.3 flight
hours in the last 90 days, and Lance Corporal Arias’ last flight
in the aircraft prior to the wmishap was 22 August 2013. [Encl
(25)1

L0 (2). b(6), b(7)(C) had flown 216.4 flight hours since the
start of the 2013 fiscal year and had logged 274.3 hours of
special crew time. He had met annual flight hours per reference
(d) . [Encl (25)}
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Y0 (3} D(6). b{7)C) held a current NATOPS rating, and was
current in Crew Resources Management and Emergency Egress
training in the MV-22. [Encl (26)]

CI N (3). B(6). b{7)(C) completed an annual flight physical on
11 December 2012, and was found physically qualified for £light
cperationg with no waivers. [Encl (27)]

cE: I 5). b(5), b(7)(T) held the following qualifications and
designationa as an MV-22 crew chief:

a. Low Altitude Terrain

b. High Light Level

¢. Low Light Level

d. Crew Chief (CC})
[Encl (28), (29}]

KI-Db (3, b(6), b(/)(d) had no previous flight violations.
[Encl (30)]

40. [EIR=IGIRIER{e] was assigned as an MV-22
crewmember with Marine Medium Tiltrotor Squadron 163 on 09 April
2012, [Encl (31)]

41. [HENCCHNIe) had logged 36.4 flight hours in
the last 30 days, 57 flight hours in the last 60 days, 82.4
flight hours in the last 90 days, and Lance Corporal Charouhas’
last flight in the aircraft prior to the mishap was 21 August
2013. [Encl (32)]

B (5), b(6), b{7)(T) had flown 1%2.5 flight hours since
the start of the 2013 fiscal year and had logged 303.8 hours of
special crew time. He had met annual flight hours per reference
{d). [Encl (32)]

43, [EEEEGEEIGHEY held a current NATOPS rating, and
wag current in Crew Rescurce Management and Emergency Egress
training in the Mv-22. [Encl (33)]

FP R (3). D(6), (7)) completed an annual flight

physical on 15 ﬁuiy 2013, and was found physically gualified for
flight operatiomns with neo waivers. [Encl (34)]

a5. OCHEICHEIGIE held the following gqualifications
and designations as an MV-22 crew chief;

a. Low Altitude Terrain

b. High Light Level

c. Low Light Level

d. Tail Gunner Qualified
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e. Crew Chief (CC)
[Encl (35), (36)]

LY (2 ). b(E). b(7)(T) had no previous flight wviclations.
[Bnel (37)]

BACKGROUND OF MISHAP ATRCRAFT

47. At the time of the mishap, MV-22B BuNo 168241, side number
11, had 274.4 aircraft hours and had last flown on 22 August
2013. [Encl (38)]

48. At the time of the mishap, MV-22B BuNo 168241 had 145.6
houre remaining until the next Phase Inspection {Phase “B").
[Encl (38)]

49. MV-22B BuNo 168241 had engine serial numbers CAE130542
(left engine that experienced the power-loss) and CAE130544
(right engine). [Bn¢l (38})]

50. MV-22B BuNo 168241 engine serial number CAE130542 had 274 .4
total hours and had 31.2 hours remaining until its next phase
engine inspection. [Encl (38)]

51. MV-22B BuNo 168241 engine serial number CAE130544 had 274.4
total hours and had 31.2 hours remaining until ites next phase
engine inspection. [Encl (38}] '

52. MV-22B BulNo 168241 engine serial number CAE130542 last
Engine Power Performance (EPP) check indicated 108.66 percent of
engine torque (Qe) available. [Encl (38)]

53. MV-22B BuNc 168241 engine serial number CAE130544 last
Engine Power Performance (EPP) check indicated 106.34 percent of
engine torque {Qe) available. [Encl (38)]

54, MV-22B BuMo 168241 was Partially Mission Capable (PMC) with
a “Generator #3 Failure” open Maintenance Action Form (MAF).
[Encl (39)]

55. MV-22B BuNo 168241 had 14 open MAFs and no downing
discrepancies prior to the mishap flight. [Encl (39}]

56, MV-22B BuNo 168241 was due for a 35 hour Hover Power
Assurance Check (HPAC) on both engines in order to determine EPP
available. [Encl (29)]
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57. All required maintenance action was complete on the mishap
aircraft and the mishap aircraft was considered safe for flight.
[Encl (38), (39)1]

MISHAP ATRCREW'S TIMMEDIATE HISTORY

(Tac) , BEN

(3] (CC) andUs
(6, (CC) were scheduled to conduct an area

familiarization Elight (Area FAM) and section confined area

landings {(Sec CALS) at Creech Air Force Base, Nevada. [Encl

(3)1

b(3). b(B). b(7}C)

b(3). bi{6). b(7)(G} arrived in the greater Las Vegas area on 25
August 2013, and spent the night at the Aliante Hotel in North
Las Vegas, [UEIEIREg{eN traveled from MCAS Miramar
aboard an MV-22 ferry-flight to Creech AFB the morning of 26
August 2013. [Encl (40}, (41), (42), (43), (44)]

60. There were no personal contributing factors to the mishap
in the 24 hours prior to the mishap event. [Encl (40), (41),
(a2}, (43)]

61. The aircrew assigned to fly the mishap aircraft were
qualified and met all required orders and directives the day of
the flight in order to perform the mission. [Encl (3), (4), (8-
37}]

MISHAP EVENT

62. The aircrew arrived at Creech Air Force Base temporary
squadron spaces. SEINCIGINETENTEH b{3). b(&), b{7)(C])

EA et llD(3) b(6), b{7)(C) I 2:rived in the late morning after
traveling from the Aliante Hotel, and [IEIENGINEINY
arrived in the late morning on a MV-22 ferry flight from MCAS

Miramar. The aircrew conducted flight preparation and planning
in accordance with all orders and squadron standard operating

procedures (SOPsg). [Encl (3), (40}, (41), (42), (43), (44}]

63. The mission brief for the flight occurred at 1230L in the
temporary squadron spaces located next to the aircraft parking
ramp. The Operations Duty Officer (ODO) brief, given by HENEGE
SORNCINSISN (vMM-163) included the local weather, aircraft
line-up, airspace and applicable frequencies. Following the
ol (3). b(E). b(7)(T) (the Section Leader), briefed the
conduct of the flight. [Encl (3), (40}, (41), (42), (43), (44),
(45} ]
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64. The flight of two aircraft was briefed by the Section
Leader to depart as a section, then separate and conduct single
ship landings to landing zones Blackrock and Peanut. It was

also briefed to overfly a site where external operations were to
be conducted in the future for familiarization., All other items
covered in the section brief were in accordance with reference
{b), (¢}, and (d). [Encl (3), (40}, {41), (42), (43), (44},

{45)]

65. The flight was briefed in accordance with references (b),
{c}, and (d). [Encl (40}, (41), (42), (43), {(44)]

66. HENIGNIGIH conducted a NATOPS aircrew brief in
accordance with references (¢). [Bnel {20}, (41), (42), (43),
{44)]

67. The mishap aircraft landed at Creech Air Force Base at
approximately 1400L after being ferried from MCAS Miramar by
Event 3121. [Encl (3), (40}, (41), (42), {(43), (44)]

68. The Engine Run Time (ERT) during the first flight by Event
3121 (the first engine cycle) was approximately 5.4 hours. [Encl
48]

69. During the first engine cycle, neither engine reached
engine torque (Qe), measured gas temperature (MGT), nor
gas/power turbine speed {Ng) steady-state limits. [Encl 46]

70. HERICEENE) conducted a hotseat (accepting the
aircratt from the previous aircraft commander) and shutdown the
aircraft. The Bvent 3121 and mishap aircrew fueled the mishap
aircraft to 10,500 pounds of JP-5 fuel. [Encl (40), (41), (42),
(43), (44}]

71. The wmishap aircrew manned the mishap aircraft, started,
taxied and departed as a section in the dash-two position.
Shortly after departure the Section Leader dissolved the
section. The mishap aircrew flew to LZ Blackrock, while the
lead aircraft flew to LZ Peanut. [Encl (40), (41}, (42), (43),
(44), (45}]

72. From the time the mishap aircraft departed the airfield
until the first “approach to a hover* was conducted, it was
determined that the health of the engines were rated at 108
percent (left engine) and 103 percent (right engine) Engine

11
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Power Performance (EPP). This indicates the amount of Qe
available to each engine expressed as a percentage. [Encl (486)]

73. From the time the mishap aircraft departed the airfield
until the mishap event, the nacelle angle was > 60 nacelle.
[Encl (46)1

74. The engine run time (ERT) from the time the mishap aircraft
departed the airfield until the mishap event was approximately
0.9 hours (the second engine cycle). [Encl (46)]

75. During the second engine cycle the MGT on both engines
repeatedly reached MGT limits during the last 60 seconds of
flight. Qe, and Ng limits were not reached. [Encl (46)]

76. During the first and second engine cycle the MGT on the
left engine averaged lower than the right. Near the end of the
second engine cycle, MGT on the left engine began to average
higher than the right engine. [Encl (46}]

77. The mishap aircrew conducted multiple approaches to a hover
at LZ Blackrock that included multiple unplanned wave-offs. The
last approach at LZ Blackrock was to a landing. [Encl (40),

(41}, (42}, (43}, ({(44), (45), (46)]

78. Following the last approach to a landing at LZ Blackrock by
the mishap aircraft, the Section Leader called the mishap
aircrew to inform them they were complete at LZ Peanut, and then
initiated the landing zone swap. The mishap aircrew flew direct
to LZ Peanut and conducted multiple approaches to a hover,

[Encl (40), (41), (42), (43), (44)]

79. Flight Incident Recorder (FIR) data shows that from the
time the first approach was commenced at LZ Blackrock until the

mishap event, the combination of high power settings (> 60
percent Qe) and particulate ingestion at low hover altitudes and

airspeeds (< 100 feet and 50 KCAS) resulted in deterioration of
EPP. [Encl (46)]

80. The mishap aircrew conducted the last approach to LZ Peanut
with First Lieutenant Healy at the flight controls, and Captain
Sokolowski acting as the non-flying pilot (PNF). [Encl (40},
(41), (a2), (43), (44)1}

81. The last approach was conducted from west to east with a

right quartering headwind {gusting to approximately 20 knots)

and to a hover altitude less than 40 feet above ground level

(AGL) . Approximately 25 seconde was spent below 40 feet AGL as
12
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the aircrew attempted to stabilize the aircraft enough to
conduct a landing. [Encl (40}, (41), (42}, {43), (44), (46},
(47)1]

82. The left hand engine lost approximately 20 percent EPP
during 25 seconds while hovering below 40 feet AGL. [Encl (46}]

83. The “L POWER LIMITING” advisory posted several times in the
cockpit display during the last 60 seconds of the flight
indicating the left engine was reaching its MGT limit. [Encl
{(46), (47)}]

B4. Following the initial attempts to stabilize the aircraft
the mishap pilote increased altitude with the intention of
“hover-coupling” (aircraft automatically holdas altitude in a
hover over a spot} at 50 feet, and then conducting a “Hover Out
of Ground Effect (HOGE) Hover-Coupled Approach.” [Encl {40},
(41), (42), (43), (44), (¢6), (47)]

85. After initiating the increase in altitude to 50 feet, the
mishap aircraft spent 45 seconds above 40 feet AGL until the In-
Flight Shut-Down {IFSD)/power-loss initiated. [Bncl (46), (47)]

86. The aircrew initiated HOGE Hover-Coupled procedures in
accordance with NATOPS and was walting for the aircraft to
“*capture” (aircraft stabilizes in a hover with the aircraft
holding altitude, heading and pogition without pilot input) when
the left hand engine experienced an IFSD/power-loss. [(Encl (40),
{41), (42}, (43}, {(44), {46), (47)]

87. Just prior to the IFSD/power-loss and hard landing, both
EPPs rapidly deteriorated to approximately 78 percent (left
engine) and 95 percent {right engine). [Encl (46)]

88. The aircrew reported a falling sensation and a decrease in
aircraft noise. An “L ENG CMPR STALL* (left engine compresgsor
stall) caution posted and the aircraft descended from
approximately 50 feet to contact with the ground in
approximately 4 seconds. During the rapid descent the TAC
applied full power via the Thrust Control Lever (TCL). [Encl
(40), {(a1), (4a2), (43), (a4}, (a6), (47)]

89. Upon contacting the ground at a near level attitude, the
aircraft’s right wing fractured at a point near the main cabin.
The aircraft rolled right and the right nacelle blades cut
through the left wing, with the right nacelle and wing coming to

13
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rest upside-down and left of the main cabin, pointing away from
the main cabin’s position. [Encl (6), (48}]

90. The left nacelle and outer 2/3 of the wing were cut from
the main cabin area and came to rest upside-down and forward of
the nose of the aircraft pointing away from the main cabin’s
position. [Encl (6}, (48)}]

g1. All proprotor blades fractured or shattered after impacting
the ground or airframe. The tail section broke from the main
cabin near the ramp area and came to rest upside-down, aft and
right of the main cabin area.

92. The right-main landing gear fractured from the aircraft,
with the left-main landing gear and nose-wheel landing gear
remaining attached to the airframe. [Encl (6), (48)}]

93. Post-impact fires began in the aft tail section and
nacelles. The aircrew reported seeing fuel streaming over the
left, main cabin windows. [Encl (&), (48}]

94. As the aircraft descended, [([HISHDINISHOISIDENNN . -<d

himself back from the right side main cabin crew door just prior
to impact. Upon impact he fell to the cabin flcor, felt the
aircraft roll to the right, pushed himself up and observed fire
and smoke in the aft cabin with fuel streaming ocut near the
ramp, as well as on the left side cabin window. He saw a space
through the right main cabin docr between the ground and the
aircraft, and egressed through it. (Encl (40), (41), (42), (43}]

95. [ENNGCINEGIEH was the first aircrewman cut.
After crawling from the aircraft, he hurried away and upwind
from the aircraft and turned to see [HSHEIIRISI
following him. [Encl (40), (41), (42}, {43}]

96. As the aircraft descended, JEIEGCHEWICI wag on the
ramp and threw himself back towards the inside of the cabin and
was lying flat upon impact. Following the aircraft rolling to
the right, he observed smoke and fire in the aft porticn of the
cabin and followed FHEIEICHEIGIE) out the main cabin,
right side door. [Encl (40), (41}, (42}, {(43)]

97. [EEIEGCINEIEE wag the second aircrewman out and
egressed upwind of the aircraft with JICHEICIERNCH
[Encl (40), (41), (42), (43}]

98. Following the aircraft’s rolling motion stopping,
b(3). b{8), b(F)H) saw that NEIREERE] was unstrapping to
egress the aircraft. He unstrapped and egressed through the
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tunnel to the main cabin where he observed dark smoke in the aft
portion of the cabin. He called for JEIEGIERIE

| receiving no response. He egressed through the main
cabin, right side door through an opening between the ground and
the aircraft frame. [Encl (40), {(41), (42}, {43)]

99. [HENCICIN-IEe was the third aircrewman ocut. After
exiting, he observed [ EECINCESIE hurrying
away and upwind from the crash site and followed them. [Encl
(40), (41), (42), (43)]

100. Following the aircraft’s rolling motion stopping, [HEIREEE
attempted to actuate the aircraft’s emergency egress
handle {yellow emergency T-handle} on the left side window to
actuate the explosive charge. The hatch created by the charge

would have allowed HNEJNEICINGESIO) to egress out the left
pilot mide. The charge failed to actuate and JEIEICIERRCH
unstrapped and egressed through the tunnel leading to the main
cabin, right side door. [JEINEICINEIGgIe! was able to crawl out
an opening between the ground and the aircraft frame. (Encl
(40), (41), (42), (43)]

101, [EEONEERGIE , the last aircrewman out, hurried to

meet the rest of the aircrew upwind of the crash site. [Encl
(40), (41}, (42}, (43)]

102. All four of the aircrew rallied upwind of the mishap
aircraft (in an area forward of the nose and away from any
smoke) .

103. [EEINHNEVaHe dialed 911 (reaching Clark County
Digpatcherg) and infeormed the operator of the mishap who

then contacted Creech Dispatch (located at Nellie Air Force
Base) . JEIRSICIN-VAI) called the squadron duty cofficer
and informed the VMM-163 duty of the mishap. [Encl (40}, (41},
(4a2), (43), (49), (50}]

104. The Creech Air Force Base control tower cbserved the smoke
From the mishap site, and also contacted Creech Dispatch. [Encl
{40}, (a1}, (42), (43), (49}, (50)]

105. Creech Airfield Fire Department responded with two “Crash
Trucks” (Crash 8 and Crash 10), one “Command Vehicle” (DC 4),
one Fire Engine {(Engine 22), one “Medical Unit Truck” (Rescue
30), and one “Tanker Truck” (Tanker 26). An ambulance attached
to the Creech Air Force Base Medical Unit alsgo responded (Med
1). [Encl (49), (50}1
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106. At approximately 1535L Crash 8, Crash 10, Engine 22, and
DC 4 were dispatched by Creech Digpatch to respond to the mishap
site. Crash 8 arrived first, at approximately 1540L, followed
shortly by the other vehicles. [Encl (49), (50)]

107. 1Initially it was unknown whether or not any aircrew were
in the mishap airecraft and DC 4 directed Crash 8 to “cut a path”
to the aircraft to attempt a rescue. The aircrew initially had
not made contact with the rescue crews. [Encl (49), (50)]

108. While Crash 8, 10 and Engine 22 fought the fire, the
aircrew made their way to the Engine 22 crew and made contact,
which was then reported over the radic. Small explosions
occurred and DC 4 commanded all the vehicles to cease fighting
the fire and return to a staging area (on the nearby road) until
a safety representative could confirm what ordnance or
explosives were on the aircraft. [Encl (49), (50)]

109. At approximately 1552L the vehicles pulled back to the
staging area, and Crash 8, Crash 10, and Engine 22 returned to
the air base to refill their water tanks (an approximately 5
minute drive). [Encl (49}, (50)]

110. The medical unit ambulance {(Med 1), which alsoc arrived
shortly after the first Crash 8 vehicle, made an on scene
medical assessment of the pilots and aircrewman, determining
that no further medical attention was needed. The pilots and
aircrew remained in the area throughout the firefighting
efforts. [Encl (49), (50}, {51)]

111. At approximately 1610L Crash 10 returned and was oxdered
by DC 4 to begin fighting the fire again. Crash 8 and Engine 22
followed shortly thereafter. Rescue 30 was ordered by DC 4 to
return to the air base to bring Tanker 26 out to the site to
have a ready supply of additional watex. [Encl (49), {(50)]

112. At approximately 1627L the fire was officially out.
“Overhaul Operations” (putting out small flare-up fires)
occurred until 1734L. [Encl (49), (50)]

113. The final disposition of the aircraft consisted of
approximately 2/3 of the entire airframe destroyed by fire. The
left nacelle and ocuter 2/3 of the wing were damaged by fire, but
remained relatively intact. The right nacelle and outer wing
were more severely damaged by fire, but still retained their
relative structural shape. The main cabin was mostly destroyed
by the post-mishap fire. The mid-wing gearbox area was heavily
damaged by fire, but remained somewhat intact. The pilot
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compartment was heavily damaged by fire, but retained ite
structural shape. The pilot’s c¢rash attenuating seats were
fully stroked (indicating they reduced the forces of impact on
the pilots) and the aircrafts flight controls remained intact.
[Encl (6}, (48)]}

POST-MISHAP ANALYSIS

114. All mishap aircrew underwent medical evaluations and lab
tests in accordance with all orders and directives. [Encl (4),
(5-54)]1

115. The on-site medical team (Med 1) evaluated the aircrew and
determined they had no medical issues resulting from the mishap
which required them to be transported to a medical facility.
{Encl (49), (50-54}]

b(3), b{G), b{(7)(Q)

1l1s. experienced mild soreness and an
abrasion in the left hip area a result of the mishap, and
therefore a Line of Duty/Misconduct determination is not
regquired in accordance with reference (a). [Encl (51)]

117. [HEEGCES had no injuries as a result of the
mishap. A Line of Duty/Misconduct determination is not required
in accordance with reference {a}. [Encl {52}]

118. HEOEESCIRSHIE) had mild left knee pain as a
result of the mishap. A Line of Duty/Misconduct determination
is not required in accordance with reference (a). [Encl (53)]
119. [EEINEGNEI(e) had blunt trauma to the face, left

hand, and right knee with no fractures or lacerations as a
result of the mishap. A Line of Duty/Misconduct determination
ig not required in accordance with reference {(a). [Encl (54)}]

120. Rolls-Royce conducted a post-mishap engine analysis on
engine serial numbers CAE130542 (left engine} and CAE130544
(right engine). [Encl (46)]

121. Rolls-Royce analysis of the left engine’s {CAE130542}
compressor condition appeared consistent with other engines from
operations in similar austere locations. [EBncl (46)]

122. Rolls-Royce analysis of the left engine’s (CAE130542)

turbine condition revealed that build-up on the 1°° stage blade
track was unusual in terms of quantity and layering of material.
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The analysis of the right engine (CAE130544) indicated similar
debris build-up in the turbine area. [Encl (46}]

123. Based on borescope pictures Rolls Royce analysis
determined the mishap event was not due to a hardware failure.
[Encl (46)]

124. Based on the flight data, Rolls-Royce analysis determined
sensor errors or external bleed leakages are not likely the root
cause of the mishap. [Encl (46)]

125. Left and right Engine Air Particle Separators (EAPS) were
functioning normally in AUTO mode with no faults posted. [Encl
(46} ]

126. Rolls-Royce analysis of both engines on the mishap
aircraft leads the Rolls Royce invesgtigation team to the
conclusion that the mishap event was a result of extensive
sand/dust ingestion. [Encl (46)}]

127. NAVAIRSYSCOM conducted a posgt-mishap structural evaluation
of MV-22B BuNo 168241. The conclusion was that the right wing
failure and right main landing gear failure that resulted from
the hard landing was a reasonable structural response. [Encl

(48) 1]

128. Misghap aircraft BuNo 168241 had an estimated total cost at
delivery of $63,922,714.00. The Defensive Weapon System (DWS),
installed on the aircraft, had a total cost of §1,036,565.08.
[Encl (55), (56)]

QPINIONS

1. Weather was not a significant factor in the mishap. [FF 16,
81-86]

5. The aircrew did not exceed any limits of the aircraft, fail
to follow any orders, directives or SOPs, or fly the mishap
aircraft in a manner determined to be unsafe by current guidance
provided by orders, directives, SOPs or publications relating to
safe operations of the Mv-22. [FF 58-88; {Ref (b), (e}, (d)}]

3. EPP decreased on both engines each time the aircraft entered
a low altitude hover (50 feet and below) over LZ Blackrock and
Peanut as dust and sand particles increased in the air due to
rotor-wash. [FF 79, 87]

18



Subj: COMMAND INV.STIGATION INTO THE FACTS Ah. CIRCUMSTANCES
SURROUNDING THE CLASS “A” MISHAP INVOLVING A MV-22B AT
CREECH AIR FORCE BASE, NEVADA CON 26 AUGUST 2013

4. FEngine power limiting indications through the “L POWER
LIMITING” advisory was an indication of decreasing engine
performance during the second engine cycle. [FF 69, 72, 74-76,
79, 81-83]

5. The mishap aircraft’s left engine experienced a compressor
stall due to mand and dust ingestion that caused buildup and
layering of material on the 1°° stage turbine blades and vanes
over the second engine cycle period of 0.9 hours. [FF &£8-88,
120-126]

6. The aircrew performed all emergency procedures in accordance
with NATOPS and training when responding to the engine failure
in a significantly compressed period of time. [FF 88]

7. The airframe of the mishap aircraft failed in a manner
consistent with its design. [FF 89-%2, 127]

RECOMMENDATIONS

1. That no admlnlstratlve or dlsclpllnary actlon be taken
o v R g

2. EPP has a potential to decline to an ungafe level with
repeated reduced visibility landings (RVLs). While, there are
too many factors involved to provide specific guidance on how to
limit operations in these conditions, emphasis should be placed
through training, S0Ps and leadership on the potential hazards.

3. The “power limiting” alert advisory (AADV) that posted in
the last 60 seconds of flight was an indicaticon that EPP was
deteriorating. Because other environmental and aircraft factors
can cause the AADV, there would be no expectation for any crew
to “immediately” recognize this as an impending compressor stall
or loss of engine power. BAdding a software change to alert the
aircrew ‘through a Warning, Caution, Alert Advisory or Advisory
(WCAs) that engine EPP has deteriorated below 95 percent is

recommended. b3}, b(e), biTHT)
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UNITED STATES MARINE CORPS
MARINE MEDIUM TILTROTCR SQUADRON 163
MARINE AIRCRAFT GROUP 16
MCRE MIRAMRR
PO BOX 452117
SAN DIEGO, Oa 22145-2117

I FEFLY REFER TO:

ao
28 Aug 13

Marine Medinm Tiltyrotor Squadron 163
f1532 USMC

Subj: COMMAND INVESTIGATION INTO THE FACTS AND CIRCUMSTANCES SURRQOUNDING THE
MARINE MEDUIM TILTROTOR SQUADRON 163 (VMM-163) CLASS A AVIATION MISHAF
ON 26 AUGUST 2013

Raef: {a) JAGMAN

1. This Command Investigation is convened to invegtigate the circumstances
surrounding the Class A aviation mishap in compliance with 10 U.8.C, § 2235.

2. Thig letter appoints you, per chapter II of reference {a), to inguire
into the facts and circumstances surrounding the VMM-163 aviation incident on
or about 26 August 2013.

3. Investigate the facts of the incident, resulting injuries and damages,
and any fault, neglect, or responsibility thereof, and recommend appropriate
administrative or disciplinary actien. Repoxt your findings of fact,
opinions, and recommendations in letter-form NLT 27 September 13, unless an
extension of time is granted. If you have not previously done so, read
chapter II of reference (a) in its entirety before beginning your
investigation.

.=

5. Tha VMM-163 Administrative Section iz directed to furaish necessary
clerical assistance as required.
f

Copy to:
ﬁ-

File




UNITED BTATES MARINE CORPS
MARYNE MEDIOM TILTROTOR SQUADRON 163
MARINE AIRCRAFT GROUP 16
MCAS MIRAMAR
PO BOX 452117
8RN DIBEGO, CA 92145-2117

TN ARPIY TSR YO

5200

25 Sep 13

Subj: EXTENSION TO COMPLETION TIMELINE ICO CCMMAND INVESTIGATION INTO THE
FACTS AND CIRCUMSTANCES SURROUNDING THE MARINE MEDIUM TILTROTCR
SQUADRON 163 (VMM-163) CLASS A AVIATION MISHAP ON 26 AUGUST 2013

Ref: (a} JAGMAN

1., This letter grants you a timeline extensgion to 27 October 2013, per
chapter II of referemce (2), to inquire into the facts and circumstances
surrounding the vMM-163 aviation incldent on or about 26 August 2013,

e e

3. By copy of this appointing order, Administrative Section, is directed to
furnish necesssry clerical sssistance.

B3, Bie), Bl

Copy to:

Filae
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MISHAP REPORT

Locotion: \ndian Springs NV/ Creech &ir me;erﬂm;ﬂgpmmt& b(3), (6] i D1 Thaast of the airfield.

& IS?Q tll.ljlllu,.].
Date/Local Time: 26 August 2013 a1 approximately. 22402 (1340

Coll Sign: Evileyed2/ tail number unknown

Type of A/C: MV-22B/ VMM 183 fcommand)
4
ATC/ATCALS Used: Evild2 wisnot.on tower frequenty.

Current Status of Equipment used: SAT/Operational

Were Control Instructions Recorded and Readable?: Eviieyed2: was AOL en tower frequency at the time
of the crash.

Was @ watch supervisororsenior controtier on siuty? Ineiude octjons at time of accurrence’ ‘Vatch
Supervisor concept was in effect. Alkpositions were WEnned; SOF was out of facility.

- g‘f

Number of Quolified/Skilled contrallers schedufed jarﬁut;z, onutyand iy Positior: amm:mﬂers Bn
Duty; all controllers in position.

Brief Narrotive of the Event: Factual .fnfarmunpn Gm‘u ALZE
one mile ﬁurtheasl: {:-f the airfleld. FDI '. 3

]

Weather information.at the time of the crash— KINS METAR 2158z 090/16 10SM FEW150 SCT200 24/16
ALSTG 30.06 PA +2996 DA 45979
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Left Wing

[Looks as though it may have
been severed by the

opposite nacelle’s
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STEP 17
$-3
REQUEST WEATHER CONDITIONS

1. CONTACT STATION WEATHER AND HEQUEST A MISHAP WEATHER REPORT

THIS REPORT SHOULD INGLUDE THE ACTUAL WEATHER AT THE TIME AND .

- LOCATION OF MISHAP AND THE FORECASTED WEATHER THE PILOT RECEIVED
PRIOR TO TAKEOFF. {F THE MISHAP OCGURRED OUT CF THE LOCAL AREA,

CALL THE NEAREST MILITARY FIELD FOR ASSISTANCE.

2. IT IS ESSENTIAL TO THE MISHAP INVESTIGATION THAT YOU OBTAIN THE
ACTUAL WEATHER OBSERVATION AT THE MISHAP.

3. CONTACT THE WEATHER OFFICE NEAREST TQ THE MISHAP SITE AND

OBTAIN THE NECESSARY INFORMATION. THE PHONE NUMBER TO WEATHER
AT (MCAS MIRAMAR) WEATHER IS {858-577-4028/1533}.

MCAS MIRAMAR DSN 267-4028/4029
MCB CAMP PEN DSN 385-8374
29 PALMS DSN 230-7831
MCAS YUMA DSN 269-2265

4. WEATHER UNDERGROUND ALSO CAN BE A VERY USEFUL AT FINDING OUT
THE WEATHER IN REMOTE PLACES. WWW.WUNDERGROUND.COM.

5. FSS WILL BE CONTACTED JF PILOT RECEIVED A WX BRIEF FROM THAT
AGENCY. 1-800-WXBRIEF.

6. USE THE FOLLOWING WORKSHEET TO FILL OUT THE WEATHER REFORT

A. DATE AND TIME OF REPORT: 2 g AIB12
(DAY/NIGHT) =

oo} -: THE) '

B. BRIEFED BY:

oid}

C. WEATHER AS BRIEFED:

(1) AIR TEMP; ¥

il =
: PT: _

(4; mpl;?ﬁﬁn TEMP;

{5 DIR: 730

{8) WIND VEL: o7
{7) WIND GUSTS:

{8) CEILING:

(9) SKY COND:

{10) HORIZON:




(11) VISIBILTY: LAt patrep
(12) OBSTRUC:

(13) ALTIMETER: 2979

(14) ICING: [Jood

(15) PRECIP:

(16) EXTREME WX:

E. TEMPO:

F. ACCURACY OF BRIEF:

G. FOREGAST WEATHER:

ﬂL - -

H. VALID TIME OF FORECAST: _|5 58 <A

1. ACTUAL WEATHER: } 5§50

(), _AIR TEMP: T Gk

(18) PRE@P R :
(16) EXTREMEWX: =
J. FORECASTER'S NAME: _ (N SN SONSNNNENN

K. FOREGCASTER'S PHONE NUMBER:

TIME COMPLETED:

PERSON NOTIFIED:
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UNITED STATES MARINE CORPS
MARINE MEDIDM TILTROTOR SQUADRON 163
WMARINE ALRCRAET GROUP 16
MCAS MIRRMAR
PO BOX 452117
SAN DIEGQ, CA $2145-2117

IE RCIY REFER TO:

3710

1 Aug 12

From: ', Marine Medium Tiltrotor Sguadron 163
To: B/6176 USMC

Subj: ACCEPTANCE OF DESIGNATIONS

Ref: la) OPWAVINST 371¢.7Q
[b) Al=-V2ZAB-NFM-000
{¢c) NAVMC 3500.14B
(d) NavMC 3500.11B
(e} MAWTS-1 Course Catalog

1. Per the references, and having demonstrated the knowledge, proficiency,
and the capabilities required in the MV-22B aircraft, I accept the following
aircrew designations approved by the Commending Officers of previous units.
You are hereby re—designated:

| Dagignation Originel Effective Date
CREW CHIEF 14 Jun 12

TILTROTOR LOW ALTITUDE TACTICS INSTRUCTOR

NIGHT SYSTEMS INSTRUCTOR

TAIL GUNNERY INSTRUCTCR (M240)

TAIL GUNNERY INSTRUCTOR (GCAU-16/2)
DEFENSIVE COMBAT MANEUVERS INSTRUCTOR

CREW RESOURCE MANAGEMENT FACILITATOR

CREW RESQURCE MANAGEMENT INSTRUCTOR

ASSISTANT NATOPS INSTROCTOR

NATOPS INSTRUCTQR

WERPONS AND TACTICS INSTRUCTOR

2. BAn appropriate entry will be made in your NWATOPS flight Perscnnel
Training/Qualification Jacket, Awviator Flight Logbook, and Aircrew
Performance Record.
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UNITED STATES MARINE CORPS
MARINE MEDIUM TILTROTCR SQUADRON 163
MARINE AIRCRAFT GROUP 16
WCAS MIRAMAR
PO BOX 452117
SAN DEEGD, CR $2145-2117

From:
To:

, Marine Mediom Tiltrotor Souadron 163
6176 OSMC

Subj: ACCEPTENCE OF DESIGHNATIONS

Ref: (a) OPMAVINST 3710.70
(b) Al-VZ2AB~-NFM-000
{c) NAVMC 3500.14B
(d) NAVMC 3500.11B
(e} MAWTS-1 Course Catalog

1. Per the references, and having cemonstrated the knowledge, proficiency,
and the capabilities required in the MV-22B aircraft, I accept the following
alrcrew deslgnations approved by the Commanding Officers of previous units.
You are hereby re—designated:

1V REPLY REFER Ta:

Dagignation ) Original Hffoctive Datae

CREW CHIEF 24 Aug 11

TILTROTOR LOW ALTITUDE TACTICS INSTRUCTCR

NIGHT SYSTEMS INSTRUCIOR

TAIL GUNNERY INSTRUCTOR {M240}

TAIL GUNUNERY INSTRUCTCR (GAU-16/4)

DEFENSIVE COMBAT MANEGVERS INSTRUCTOR

CREW RESQURCE MANAGEMENT FACTLITATOR

CREW RESCURCE MANAGEMENT INSTRUCTOR

ASSISTANT NATOPS INSTRUCTOR

NATOPS INSTRUCTOR

WEAPONS AND TACTICS INSTRUCTCR

2. An appropriate entry will be made in your NATOPS flight Personnel
Training/Qualification Jacket, Aviator Flight Logbock, and ARircrew
Performance Record, '

), BT IE

Copy to:

D3, ble). BiFNc)
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b(3). big]. b{THG]

The £1ight event started with an 000 brief covering the local weather and
aircraft line up, At the_gompletion of that there was a general overview by the
sesignated section lead, ﬁm Next the aircrew for mhmnducted
- brdef of the events of the day. Conduct of flight was discussed with e flight
brdef ended with the NATOPS crew brief per the PCL. At the completion of the

' perwork was completed and gcrew manned for the hot seat. Once completed
we. departed with & [ to conduct single ship CALs to LZ Black
‘the controls. I hand flew to a hover the First 2 approaches
poor visibility and reduction as we descendeéd I chose to

ioh hold and disl it down to-30° before masnually reducing

ce to a landing on the 3™ attempt at LZ Black Rock. Once
nged” duties with W taking on the Flying Pilot duties.

o issue and as we cleared the dust cloud at about 75 feet SN
us to say that they were complete at LZ Peanut and ready to swap
@ 2.5 mile final in conversion mode, I inputted LZ Peanut as
EICAS and gave us 8 course line to follow. The First
@ 39-50° hover followed by @ wave off due my desiré to get
Approach and to move closer to the waypoint as it would
ing kicked up because fiad already landed there. We
oth to early weve off’s before the dust gloud had
ause I felt we could bring our approach closer to the
t on _the downwind I conducted a stat layer check-with
+ 9 flew a very controllad -approach
- rate almast exactly over the waypoint.
the small drift corrections however in my -opinion

pproach would work well to get a. controlled
, to come up to a 50’ hover were I
 position hold. Once couple the alrcraft was Holding
Few-second began to decrease the forward drift it had
sition hold. . As the hover cue centered out the -
position with the assoclated filled circle however
As we waited on the aircraft to couple
into the red on the leFt engine and return
Instantly by a reduction in the norwal
and an immediate descent. On feeling the
= make a2 Stap down call I applied TCL full
o % the left MGT . to be in the red region;, 4n.an

OF Stop the rate ef descent, As we made contact with the

\ tevel no drift situatlon the aircraft began s slow

5o op its right side after a 90 degrea fo.
Cal power: at this point and the aifcrew began to

from the seat 1 noticed the oth
folicked out 35 the 1aaect2§:§2”
3 safe amount of separation Fren
eh gurselves for any intiries and
“the First respondens tiegan 4o arrive

bi3). blie) BITHEC)

B3, bi6), biINE)
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2 September 2013

To Whom it May Concom,

The toBesteg stptempnt b sapants 20 e Class # piishap that orcurrer near Greech Alr Force Base on
26 August J0H3. it ls weitess o the bast of my recollection.

O 25 Augiest S00E, Lavireddn 105 Vegas, Nevada wis Southusast Alriines. | spent a portion of my gay
e 1oy}t with Ave Lt Vegas Sectionsd Chart, Google Earth, and satelite imagery retrieved
Treie M- daticnat Seaspatiel intelligence Agency. lmmmdmmmﬂmtm
ke v, 1 plaaieg. WMWWMW%MW § wanted to know the
SRTOUING whs At RAVAIDS, controling agencias, sirfild layout, terrain, and discrepancies between
_— MMm!haﬂrﬁumwwnwmh&mmwmmmmbedmm2240

AR v up MR O30, 1 5ent 4 toi Ressage to my wile and laid in bed untit

Sisging tis Hens. | roa the eves on my iPad and checked the focal weather in

Mghe. 1 alsc took 3 moment to add Creech and the surrounding airflelds ito

shownted, and left for breakfast. | ate at the breakfast buffer thad a

it Aiter breskfest, | teturned to my room where | put on my fHight sult

ths P ensired that i vad &l required publications, checklists, food, and watey. |
.Mlllhhw by 090G 20 we tiep2rios for Dreech AFB around 0830.

ch AFB I‘md@iﬂ 4035 "'%e ﬁzﬁ giyceatthagd Iawdaé s%mm;g a!&ar From Eﬂaeﬁmnﬁw

mm meymmﬁm,lmmdaﬂym;w
s BitRude, and dansity altibwie. xplaﬁﬂséfm’ﬂwwm
hﬂtll'nh'& mﬁmmmmmwm Affuer MMFE

m !#}Wﬁemm iede, densly athude, and
ith what was provide: $0 m by the 806,



iselihat any human faciors isses 5.0.n0ce. Mone of us were. recetving and training codes, so there
were nodiscuss eos. [TENN I ><tefed the conduct of the figiv; we discussed the
impitizations of the weather since there were rain showers in the area, and tatked about the landings. |
'etaﬂfmmmwmmmmmmamemm&ssﬂmbmwmutmndiﬁms«
anticipated sil the lsnding zones to be dusty and expected a foss of outside references and the possible
“%_meﬁ”mwwwm mwm&mmmmm@mmm

Aﬂa&%immmmwmma mrmmmmmimmm

sages. | drank some water, ate 8 granola bar, and used a restroom. Out of hebit, | do
i mﬁm ‘Once Alrcraft 11 had fanded, | put on my flight gear (Helmet, ear protaction,

flight vest, gleves; ane O Mask), | adjusted my gear for tightness and left to prefiight the aircraft.

ﬁtﬂmlmam}laﬂmsmmmm&m The crew that we wera hot seating from was in the
ing tlown. Arthis time, | did a thorough preflight inspection of the alrcraft. | walked
et in its entirety looking for discrepancies, No discrepancies were noted. The aircraft
8t cowmipiletely shist down, and we had received fusl, tn an effort to take less baggage into the -
i 44 ’f:_',mﬁlm‘mmmcutﬁfmvmﬂimbagandsecureditintheback. { fett if

0 ﬁamakesuremviﬁschmdwasm:rtcaughtm
_ fneeboard andsetug my displays. When | set up my-displays, | set
L: wmwmw@amummwmmem@mm 1sewpmvnght

msedmﬂyhgta ﬁﬁer emenng in ?hegnd mrdinatas, 1 veﬂﬁed the
mmﬂsayweﬁmﬂmemgimap mwhereﬂwvwerep!umanthem

,-?Whiie ). B(B), bk7 _
eetbnmﬂanway-ﬂ& Gnmm-m-m positio mﬂmm@mﬂ

d the snghve gduges and vetifie ‘hadfwrmsitw&ratesafchmh mmmmm

EIEIENEGY tneing gear some up.

‘We clim _"'_'hmmﬂmﬂetyﬁﬂﬁ’ " AGL and departeduio the Norih.: We were assigned individual sguawk
wﬂuwﬂlm turner-on our | ﬂwﬁya&w Wmmmmmmmzzm
12 Peant _Wa nagcontinged was:

ﬁ.'t m:n-ll nn an ﬂﬂmﬂeﬁ ﬂnwnuﬂndfﬁﬂhe hnéing iune, we mia:luchadé Stat |
o



ki
i

layer theck and the Janding checklist. At this 51 00(3). b(5). b(7)(C)

there was pothing unusuel to note. On first approach into L2 Blackmck, | was scanning the terrain and

making calls for distance, altitude, and airspeed. At approximately 50’ AGL, we were in a dust cloud and
t hegan to iose outside references. | let the crew know that | was browned out in the right seat. We
ﬂm"‘m %0 appraximately 20° AGL before waving off. On the downwind leg, we had agreed that it

was still flying the aircraft and

at 1z Peanut. On downwing, | conducted the landing checklist and we attempted to land at the
£ 5pot. We flew a standard vonversion pattern at 300'AGL and at 80knots with the digimap set toa
Mﬁem{e We made all turns to final at approximately 1NM. At.3NM inbound 1o the LZ, we were
awmémmv 150° AGL and SO knots. We (the pilots and crew) Jost visual reference from the dust cloud
&nd wewved off. We discussed that there appeared to be a spot slightly beyond where we were landing
thateoked ke the soil was darker. We were anticipating that at this spot there would be Jess dust, We
ﬂaw&thhﬂ ‘approach to this spot; we marked the spot on the digimap, and waved off this approach as
: gaircraft responded well to all three wave offs; there were no warnings, cautions, or advisories
nate. The final approach to this tanding zone was to the newly marked spot. We had arrived over the
ended to approximately 30°AGL and we climbed back up to approximately 50’ AGL. At this

g usty but naw knew what to expect. From our position, we could see the dust cloud from SEI
(1Y

_m ,enmmﬂ,em.tz. b(3). b{6). b{7 T}

dwﬁnatamw conducted ancther stat iaver check. There was. noﬁxingmusual to nate. Whr!e
apﬁ?easﬂ'iiﬁg Lzreanm ! refemnced the pmximate !ocaﬁan of the zone. The area looked ﬂat, but there

@@ﬁ, mﬁ n@tfaal anythins lmu&tla! with the aircraft. | ﬂewa WAGLpartem and refareneed my
position hased mmiderwferances, myd@;mp and trenddam My second appmaah mm the zone

m %m.@aﬁﬁ@dauﬁé&mﬂ&ifeﬁmﬂlwasevamntmﬁingtheaima&aﬂdmwm
‘the waveoff, 1 feit | had a good fee! for the winds and scan.oa the hover page. On this

' f.;Wﬁemyse&ﬂmlmaﬂymntedwemphwetﬁmandrﬁmdnganﬂmmxﬂmis After

sal, 1wa 'Wm'm-mmmmmmwg lfewmiwaﬂsneﬂmw




appeximately 50 AGL, and hover couple the aircraft, as we had done before. 1let crew know my
: _lﬂ_ti_!ﬂ_ﬂ 15, We climbed to SU'AGL and stabilized. | hit the trim release button and stabilized the aircraft.
Bl m_ to-arm the hover couple, select position hold, and | let the aircrew know that
e 'hﬁﬂer couple was being armed and some of the drift may be the autopilot capturing the position.
light director panel was set to 50" and | felt the autopilat capture this altitude. As we held our
: "“5 waiting far the position hold to capture. The next sequence of events happened very fast.

e ﬁemnm of waiting for the hover couple of capture its position, 1 felt strange. | did not
ia l?: butthe strange feeling was the lack of G’s on my body as we began to fall, At the
te'of how it was guiet in the aircraft. | coutd not hear the engines, the crew, or
Id not hear if there were any aural alerts and nothing caught my attention on
by surprise at how silent things everything had become, | as well as
mwer As this happened | glanced over at the EICAS and noted that there
%, There was too muich information to process given the short amount of
ft MGT was red and almost all the way filled in. | do not recall if the right MGT was
- bm:natas high as the left. | also took note of the tap advisory on the
B! Compressar Stall.” | am certain | saw the word stall, but | only caught | quick
ore} tould tell by the dust that we were faliing. In that short period, | put

a vertical crash and then impacted the ground. On impact, { could feel the
t theinitial impact, | could see the nacelle through the dust and see that
1 mhw hearing the aircraft breaking and hearing the rotors broom
glowing in the dust, which | assume were some components on fire, | do not

Nially stopping from the rolling motion. When some sense came baek to me, |
re was some fire, ltock me & second to realize that | was on my side and
K : in _ (3], b6 B(7HGh was awake
n&ﬂwtlwasinhisway | knew parts of the aircraft were on fire and that we
y 8,000 pounids of fuel at the time of the crash, At this time, | was not sure how

: theﬁrespraad. icﬁmbedthmughﬁmcabmmmcamdmseemm

] hmnmeﬂbvﬁmaewdahfﬁﬁmaﬁempﬁmtem Itnedcaﬁzngmﬂae
ght that they may have gone out the back. 1 crawled through the door and saw that
Mwamwmdwamaﬁmﬁreandstu@edwﬁndamﬂml
nee !@tmlmmwﬂmmwmwsmmegaﬁngsm
Afte;riwm
mesmngfwmmeaimamnthesamemmasidm As the aircraft
B In flames, mmmﬂ%ammmm mm&assemdmmm

, int mmmemigmm%mm:mmm “The Alr Force first
d ugp.

B3], BB b7 HE)




To whom it may cohcern,

The motning of august 26™ | woke up and took a shower and got ready for work. Watked down
to the lobby to get 3 ride to work and met up with the rest of my crew. Arrived at the hangar and went
to check out my flight gear at the other buitding, got all of that together and walked back down to the
hangar to walt for brief. As | was waiting | walked to @ Korean bbg place and got so0me foed, a coke, and
& Gatorade for the flight, After returning to the hangar and eating | walked back to the other buitding for
thie flight and ODO brief at 1230, After the pilots gave a thorough brief and explaining what wh wene
dﬁk&s that day | walked back down to the hangar to wait for the hot seat. When the plane returned we
switched crews, completed 2 walk around and fueled the plane up to 10,500 ths. when we
Wﬁg'wé ﬁad%nﬁhing ready and started our taxi out to the runway at 1455. There were muitiple

2 we were guing to check out for the day so see the level of RVL (reduced visibility landing)
b f terrain was around the zones. We taxied out and teok off at 1500 and started toward
t z0ne we tonducted muitiple approaches to a hover, wave offs and landings. We
sut of the hover and coming up off deck when we were taking off. After
: where our playmate had been working before us. At that zone we

were done

’“th < led out 'sqr,fgat clear helow and at that point we
tell we were falling to fast, 5o over ics | called stop down,

kandiimmediately buckied and fell. Then | started
he blsdes sraacking the ground. All I could
prunching metel. At that point.| was on my face

warse sftustion. At thet point {fooked down
-4 e bit of daylight off to the Hght hand
v craviiad out the doar and was stonped by part of
e 4hout 2 or 3 feat aft then out. Aftey
| he olse made it out and 1 sew both



up and started to walk to the medical personnel that were on the road. When we got there thiy inaked
us both-over took vitals and did the normat medical thing.

This is the day of sugust 26% as | receil ang @l the evenrs thet hapyrned that doy.




To whom it may concern,

On August 26”1 woke up around:S to 5:30 am took a shower, ate some breakfast and then headed
10 wiatk to arfive &t 0B00. 1 was on standby ap until 0830, when 4 boarded and heiped ﬂage all the gear

{ ivihe-aircraft that ferrisd me-over to Creech Alr Foree Base, We departed at 0900 and landed around
[: 2 mnn at: Greach: 1ihen taeat up with the rest of the crew that'| was supposed to fly with, and then

. proceeded w-standby and eat some lunch up until-our brief time at 1230. 1 attended our brlef where we

|¥

II 'll-h_

oy nur 0DO brief, flight briet and then cockpit brief, after the completion of all briefs | checked oot and

¥ lI ‘i -
.”[ == ‘ -
M scted all my flight gear and:then proceeded to standby up until- our 1400 hot seat. At 1400'we hot
thenpmeeeﬁea ta cold fuel to 10500 Ib of fuel, we then got back up to rotors

id: h ,;_u‘, 2 ',ii}asll;;amm&:wthaaémraﬁ and pulled chocks, we did a system stat ¢heck and the

mﬂmwamtatmm At'504t we had 2 good look and then praceeded to

gh-mﬁ, at thha point the aircraft got unusually guiet and &l & fleating sensation

' '-‘ﬁimmﬂg:thﬁ-dm-{nmund.'sﬁiﬂfthm; During the fall we had ne IC5 and navolce




Aliante Casino + Hotel to Creech Air Force Base ~ Google Maps 10/24/13 11:13 PM

Directions to Creech Alr Force Base

GO :;sgle Indian Springs, NV 89018

37.2 mi — about 39 mins

Desert National
Wildiifz Range
Hayford
Peak
F

.

Charfeston
Peak

oy

o _ wmite Nature
@ Discovery Park
| Nellis AFB
|
‘ North Las
Summeriin Vegas
Downfown
R i
) (i 5“;"0"3:’;"" Winchester
i Las Vegas
! Whitney
& v Green
Spring Mountain Hhodes
£0013 Google ..Baoch StatmBark___ Ranch Villgvdifion 3 aoogle.

https://maps.google.com/mapsH=d&source=s_d&saddr=Aliante+Casin...0&mra=ls&ie=UTF8&t=méz=11&layer=c&ei=kQrqUvr-1-Wri(lLe 1YAY&pw=2 Page 1 of 2
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Aliante Casino + Hotel to Creech Air Force Base - Google Maps

§25 Aliante Casino + Hotel
7300 N Aliante Pkwy, North Las Vegas, NV 89084

1. Head northwest on N Aliante Pkwy

n 2. Make a U-tumn
About 1 min

? 3. Take the ramp onto Co Rd 215 W
About 6 mins

l’ 4. Turn right onto Sky Pointe Dr (signs for US 95 N}

ﬁ 5. Take the 1st left to stay on Sky Pointe Dr
About 1 min

6. Turn left to merge onio US-95 N
About 27 mins

P 7. Turn right

“ 8. Turn left toward 3rd St
About 3 mins

r) 9. Tum right onto 3rd St

fh Creech Air Force Base
Indian Springs, 114189018

10/24/13 11:13 PM

go 276 fi
total 276 ft

go 0.1 mi
fotal 0.2 mi

go 5.0 mi
total 5.1 mi

go 0.1 mi
total 5.2 mi

go 0.3 mi
total 5.5 mi

go 30.5 mi
total 36.0 mi

go 98 ft
total 36.1 mi

go 1.1 mi
total 37.2 mi

go 194 ft
total 37.2 mi

These directions are for planning purpoeses only. You may find that construction projscts, traffic, weather, or other events may cause conditions o

differ from the map results, and you should plan your route accordingly. You must obey ail signs or notices regarding your route.

Map data ©2013 Google

| Dirgctions weren'i right? Please find your route on maps.google.com and click "Report a problem” at the battom left.

https:/ imaps.goegle.com/mapsf=d&source=s_d&saddr=Aliante+Casin. . 0&mra=lsdie=UTF88t=miz=11&ayer=c&ei=kQrqthr-1-WriQLe IYAY&pw=2
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4 November 2013

srated the followings

¢h Adrfield Pire Departmont responded
sh Trucks® (Crash B-and Crash 16), ous
cle” {DC 4), one Fire Engine (Engina 22},
ical Unit Truck” (Rescue. 38), and one. *ﬁaﬁkax
Jauker 26} An amhuianceﬂattanhmd tﬂ the

xmmabely 1535L Crash 8, Luaﬂh 19. Engxne B

dahap szte Craah 8 nrrivuﬂ ii:st ey
mately 1540L, follawad shaxﬁly by the other
unknown whgbhgx_at hoy any

“out a path” to the adrorafe: to gttumpt &
The aircrew initially had not made contazct
rescue crews. While. Cxash &, 10 aﬂﬁ Eagina
4 tha fare, tha aiznrew mada thair way to £he

-until a safe;y rqpreaentativa ewalﬁ eanfixm what
r explaaives were on the aiyeraft. &:

; tely 1552L the. vohidles pulled back: to the
4ging ares, and Crash 8, Crash 19 and” Bagina 232



‘bwad ahartly thareafter.
D 4 to return to the air
~2$_@ut to the site tm have a
~iondl water.

-E?L the fire was officially out.
8¢ {putting out swmall fl&re-up
il 1734L. :

rate summpdry of the description of

Investigating Officer
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Sent: Wednestay, November 2, 2013 0493 PM
To .

[x=

Subjace: FW: NS KIT COST

Sk,
Betow Is what we were givan fram MALS PC.

: VIR,

OPfcsr f tasar Harard Control Program Manager

--—--QIrigna) Massags--—

From: [ ]

Sani: Wednasday, Septembar 25, 2018 14:35
Tor|

Subject: AMS KIT COST

Gaod Afternoon S,

1contacted Produttion Controt 81 MALS and 1hé totel cost of & DWS Kt & § 1,086,565.08,

Yeory Respactfufty,
-

RY/)





